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Data Summary Report for Operable Unit 3-13, Group 3, 
New Soil Release Sites, Remediation Site CPP-97 

Confirmation Sampling 

1. PURPOSE 

This report presents confirmation sampling data obtained subsequent to removing two piles of 

contaminated soil at the Idaho Nuclear Technology Engineering Center remediation site, CPP-97, at the 

Idaho National Laboratory. 

2. SCOPE 

The confirmation sampling data are summarized in the body of this report. Appendix A contains 

the limitations and validation report from which the data summary was extracted. 

3. BACKGROUND 

Site CPP-97 consisted of two tarp-covered soil stockpiles that originated from the Tank Farm 

Upgrade Project. One pile contained approximately 1,093 m3 (1,430 yd3) of radionuclide-contaminated 

soil. Radiation measurements at the time of generation ranged between 0 and 3 mR/hour. The second soil 

stockpile contained approximately 53 m3 (70 yd3) of radionuclide-contaminated soil, with 3–50 mR/hour 

radiation readings. These soil stockpiles were included in Group 3, Other Surface Soils, for remediation 

and disposal at the Idaho Comprehensive Environmental Response, Conservation, and Liability Act 

Disposal Facility. 

The Idaho Nuclear Technology Engineering Center Record of Decision (DOE-ID 1999) identified 

site CPP-97 as needing remediation and established remediation goals for the contaminants of concern 

(COCs) (i.e., Cs-137 and Sr-90). The site was subsequently remediated in accordance with the Remedial 

Design/Remedial Action Work Plan (DOE-ID 2004a). Confirmation sampling was then conducted over 

the site to verify that the remediation goals were met in accordance with the Field Sampling Plan (FSP) 

(DOE-ID 2004b). The FSP also stated that if the residual concentrations of Cs-137 and Sr-90 were below 

the remediation goals, then no further remedial action would be required for the soil, and remediation 

would be considered complete at this site. Table 1 summarizes contaminant information and the 

associated remediation goals for site CPP-97 COCs. The FSP further identified the number of samples to 

be collected, sampling locations, method of sample collection, handling and packaging procedures, 

shipping procedures, and methods of analyses. All activities pertaining to the confirmation sampling and 

reported in this document were conducted in accordance with the FSP. 

Table 1. Soil risk-based remediation goals. 

Site Description 

Contaminants 

of Concern Remediation Goala

Cs-137  23 pCi/g, 

or the natural logarithm transform: 3.14 ln(pCi/g) 

CPP-97 Tank Farm soil stockpile: 

two tarp-covered stockpiles 

and contaminated surface 

soil 
Sr-90 223 pCi/g 

a. Risk-based remediation goals developed for the residential scenario. 
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4. SITE CPP-97 SOIL SAMPLING AND ANALYSES 

Eight soil samples were collected from site CPP-97 and shipped to a contract analytical laboratory. 

Figure 1 shows confirmation sampling locations. The contract analytical laboratory analyzed the soil 

samples using gamma spectroscopy methods for Cs-137 and gas flow proportional counting methods for 

total strontium (which inherently includes Sr-90), as specified in the FSP. 

5. DATA SUMMARY 

The contract analytical laboratory data sheets for the analyses are included as an attachment in 

Appendix A. The limitations and validation report (see Appendix A) qualifies the data, which are 

summarized in Table 2, for the Operable Unit 3-13 COCs only. Cesium-137 and Sr-90 were the only 

COCs identified for Operable Unit 3-13 site CPP-97; however, the analytical method used to detect 

Cs-137 is also sensitive to several other radionuclides. These radionuclides are listed in Appendix A; 

however, they are not included in Table 2 because these radionuclides are not identified in the Record of 

Decision as COCs. Table 3 presents the concentrations of Cs-137 in the eight samples, while Table 4 

presents total strontium in the eight samples. Sample E0730500101RH was split into two samples for 

quality control purposes, with the second sample assigned the number E0730500102RH. Both values are 

shown in the tables; however, the maximum value between the two samples was used to calculate 

statistical information. 

The Cs-137 data were unqualified, statistically positive in the 95% confidence interval, and above 

the minimum detectable activity. Consequently, the data were considered unbiased and representative of 

the samples.  

All of the total strontium data were qualified, but not rejected. Consequently, the “J”-qualified data 

were used to assess the completeness of remediation for the site. The qualification arose because the 

Laboratory Control Samples (LCSs ) were biased low. The biased condition required the field sample data 

to be qualified and used with discretion, but did not necessarily ignore them. The following is excerpted 

from the attached limitations and validation report (see Appendix A). 

Laboratory Control Samples (LCSs) are used to assess the bias and precision of 

the analytical process independent of the field samples. The LCS results (percent 

recovery) are also used to indicate whether the laboratory’s radiochemical 

procedure is capable of recovering the radionuclide of interest. 

Total Sr LCS recovery was 73%, which is less than the 75–125% acceptance 

criteria. . .(so). . .all of the statistically positive Total Sr results were qualified 

“J.”

The bias implies that the field sample data are 27% lower than the actual values for total strontium 

that would have been obtained had the LCS recovery been 100%. This limitation (bias) in the data is 

insignificant because the field sample values are approximately two orders of magnitude lower than the 

remediation goal. Based on this information, the sample data results are adequate for use in determining 

whether the Operable Unit 3-13 soil risk-based remediation goals for strontium have been achieved. 

The Shapiro-Wilk test was used to test the sampling data for normality. The Cs-137 results were 

significantly non-normal (p = 0.026) but did not fail for log-normality (p = 0.96). Natural log-transformed 

values were used to calculate the upper confidence limit (UCL) and to compare to the natural log-

transformed remediation goal, as specified in Section 3.1.5 of the FSP. 
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Table 2. Qualification assignment for the confirmation samples collected on site CPP-97. 

Sample No.  Cs-137 Total Strontium 

E0730500101RH  — U 

E0730500102RH  — J 

E0730500201RH  — J 

E0730500301RH  — J 

E0730500401RH  — J 

E0730500501RH  — J 

E0730500601RH  — J 

E0730500701RH  — J 

E0730500801RH  — J 

— = The analysis was performed; radioactivity was detected (statistically positive at the 95% confidence 

interval) and is above the minimum detectable activity. The radionuclide is considered to be present in the 

sample, and the results are not qualified.

U = The analysis was performed; no radioactivity was detected (not statistically positive at the 95% 

confidence interval) or the result was less than the minimum detectable activity. The radionuclide is not 

considered to be present in the sample. 

J = The analysis was performed, and radioactivity was detected. The result is statistically positive at the 

95% confidence interval and is greater than the minimum detectable activity. The result is questionable. 

The radionuclide is considered to be in the sample; however, the result may not be accurate.

Table 3. Cesium-137 concentrations in the eight confirmation samples. 

Sample No. 

Cs-137 

(pCi/g) 

Natural Log-Transformed 

Activities Used to Calculate 

Statistical Information for 

Cs-137 

[ln(pCi/g)] 

Total 

Uncertainty  

( 1 sigma)  

(pCi/g) 

Minimum 

Detectable Activity 

(pCi/g) 

E0730500101RH 1.47E-01 — 0.041 0.083 

E0730500102RH 3.23E+00 1.17 0.280 0.090 

E0730500201RH 1.03E+00 0.03 0.097 0.083 

E0730500301RH 7.22E-01 -0.33 0.087 0.081 

E0730500401RH 2.37E+00 0.86 0.160 0.070 

E0730500501RH 4.56E-01 -0.78 0.059 0.090 

E0730500601RH 9.92E+00 2.29 0.780 0.080 

E0730500701RH 5.26E+00 1.66 0.410 0.080 

E0730500801RH 9.47E-01 -0.05 0.094 0.087 

Average — 0.61 — — 

Standard deviation — 1.06 — — 

95% confidence interval width — 0.74 — — 

95% upper confidence limit 

for the mean 

— 1.34 — — 
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Table 4. Strontium concentrations (for all radioisotopes) in the eight confirmation samples. 

Sample No. 

Total  

Strontium 

(pCi/g) 

Values Used to 

Calculate Statistical 

Information 

(pCi/g) 

Total  

Uncertainty  

( 1 sigma)  

(pCi/g) 

Minimum  

Detectable Limit 

(pCi/g) 

E0730500101RH 1.50E-02 — 5.50E-02 1.90E-01 

E0730500102RH 3.19E+00 3.19 -1.90E-01 1.20E-01 

E0730500201RH 1.87E-01 0.19 -4.20E-02 1.20E-01 

E0730500301RH 6.08E+00 6.08 -3.30E-01 1.30E-01 

E0730500401RH 2.25E+00 2.25 -1.60E-01 1.90E-01 

E0730500501RH 2.21E+00 2.21 -1.30E-01 9.00E-02 

E0730500601RH 5.80E-01 0.58 -8.90E-02 2.30E-01 

E0730500701RH 8.44E+00 8.44 -4.50E-01 1.10E-01 

E0730500801RH 2.85E+00 2.85 -1.70E-01 1.30E-01 

Average — 3.22 — — 

Standard deviation — 2.77 — — 

95% confidence interval width — 1.92 — — 

95% upper confidence limit 

for the mean 

— 5.14 — — 

The Sr-90 results did not differ significantly from normal (p = 0.28), so these data were used 

without transformation. 

The final residual concentration for Cs-137 over site CPP-97 is calculated by averaging the 

log-transformed values from the eight confirmation samples. The final result is 0.61 ln(pCi/g) plus or 

minus the 95% confidence interval width of 0.74 ln(pCi/g), or the 95% UCL for the natural 

log-transformed mean is less than or equal to 1.34 ln(pCi/g). The natural log-transformed remediation 

goal is ln(23 pCi/g) = 3.14 ln(pCi/g). 

The final residual concentration for Sr-90 (as calculated for total strontium) over site CPP-97 is 

calculated by averaging the values from the eight confirmation samples. The final result is 3.22 pCi/g plus 

or minus the 95% confidence interval width of 1.92 pCi/g, or the 95% UCL for the mean is less than or 

equal to 5.14 pCi/g. 

The 95% confidence interval width was calculated using Equation (1): 

Confidence interval =  1.96(s/ n) (1) 

where:

 = the mean 

s = standard deviation  

n = square root of n  

n = number of samples. 
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6. CONCLUSION 

Confirmation samples collected at site CPP-97 after remediation showed the natural 

log-transformed average residual concentration for Cs-137 to be 0.61  0.74 ln(pCi/g). This value is 

substantially lower than the natural log-transformed remediation goal of 3.14 ln(pCi/g). 

Confirmation samples collected at site CPP-97 after remediation showed the average residual 

concentration for strontium (all radioisotopes) to be 3.22  1.92 pCi/g. This value is substantially lower 

than the remediation goal of 223 pCi/g.  

Based on the above results, remediation of site CPP-97 is complete. 

7. REFERENCES 
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DOE-ID, 2004a, Operable Unit 3-13, Group 3, Other Surface Soils Remediation Sets 1-3 (Phase I), 
Remedial Design/Remedial Action Work Plan, DOE/ID-11089, Rev. 0, U.S. Department of Energy 

Idaho Operations Office, February 2004. 

DOE-ID, 2004b, Operable Unit 3-13, Group 3, Other Surface Soils Remediation Sets 1–3 (Phase I) Field 
Sampling Plan, DOE/ID-11091, Rev. 0, U.S. Department of Energy Idaho Operations Office, 

February 2004. 
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Appendix A 

Radioanalytical Data Limitations and Validation Report for 
the Radiological Analyses of Samples Collected at the INL in 

Support of the ESP-073-05, CPP-97 Field Sampling 
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